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(54) KOHCTPyKLU4H 3A&OH CKBAXUHbl 
(57) H306peieHwe othocmtc* k kohctpykuuw 
cKBaxMHbi. Uenb - yMeHbiueHue TpyAoeMxo- 
cth pa60T. noc/ie 6ypeHw* cxBaxMHbi ao 

KpOB/IM npOAYKTMBHOrO 06bCKT3 4 CnyCK3K)T 

3KcnnyaT3uiiOMHyio xo/ioMHy 1 n ueMeHTwpy- 
iot ce. flanee ocymecTB/i»K>T 6ypeHwe npo- 
AYKTMBHoro o6be*Ta 4 ao/iotom. A^aweTp 
KOTOporo MeHbwe BHyTpeHHero A^aMeipa 
3Kcn/iyaTaunoMMOi* ico/iOHHbi 1. nocne nero 
paciunpfliOT ee pa3ABM*MbiMii pacuiupwTe- 
iiAMM. Bwno/iHfliOT pa6oTbi no M3MepeHwo 
4>aKTMsecKoro A^aMeTpa dao/ia ckb3jkhhw. 
Co6wpaioT nep<t>opnpoBaHHyK) o6caAHyio xo- 
iiOHMy (nOK) Tpy6 3 M3 Metan/is c naM«Tb»o 
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UI1IIMMnpi1MCCKO« <*>OpMbl C M.ipyMCHbIM f\M~ 

MerpoM. paeHWM A^aMeTpy pacuiupcmioro 

CI BOOa CKOOJKUMW, 11 BHyTpCHMUM flMOMGTpOM 

eonbuje onyTpeHHero AwaMeipa axcn/iyaTauvi- 
OHMOt'i ko/iomhw. nepeA cnycKOM b CKna*iiny 



(10K 3 npnAOKU r(>opMy c noncpcMHWMu pa3- 
M epaMn. o6ecncMH8aiotuMMu cbo6oahwii 
cnyCK ec n nuTCpoon 3anerami* npoAyKTuoHO- 
ro o6bCKra 1. B 3tom nMTepoone HOK 3 narpe- 

B3K)T AO B0CCT3H0Q/ieHUfl <J)OpMb1. 4 



H3o6peT6Mvie othochtca * ne<t>Tcra30AO- 
6wMe n MO*eT 6uTb ncno/ib30Bano npu crpo- 

MTe/lbCTBe CK83)KMM. 

143BCCTH3 KOMCTpyKUUSI 3360* CKBa>KUHbl. 

BKnioMaK)UJia» DKcn/iyaTautiOHHyio Konotuiy. 
cnymeHHyK>AO Kpoo/iw npoAy»<TviBMoroo6beK- 
Ta. noTadHyK) KO/iOHny c ncp^optipooanHbiMn 
OTaepCTuflMii (mcnsiMii). ycTanoB/ieHHyK) npo- 
twb npoAVKTWBKorooObOKTa. npu 3tom tiapyxc- 
Hwti AiiaMeTp noTafiMofi ko/iomhw Menbiue 
Anaweipa CTBO/ia cKiiaxi'Hbi. a nocneAHH* 
Mesibiuc- onyTpeHHero A^nr.ioTpa 3Kcnnyaia- 

JllOHHOi: KO/lOHHbl. 

OAMa/.d a A'V'HOvi KOMCrpyKiiwi 3360a 
QMyTpeitiHiM A"^« r - T P nOTaiiMOfi ncp^opupo- 
aa mm 011 ko/johhw cvmecTBeHHO Mctibuje B>iyr- 
pen-jjro A"3Merpa 3»ccn/iy3TauuoHHOii 
iccnoHHU. mto onpeAen«eT HH3KyK) npoAY*TMB- 
h^ts CKBaxntfu m 33TpyAMneT ec o6cny>KMBa- 
iu«»? -•• cn.ivaT.mmo 

ilpii Mr!;i»v«bu« f.o;u»u'.*n'.jro 333opa Aao/ie- 
i»UC -ia CfCUKy CKD03KHMH b npoucccc CC 3KC- 

r.-.a ^iui yMCMbiuaeTCfl u co bpcmghbm 
np;icroonbH3fl 3Qi«a c^a^nnw pa3pyiuaeTca. 
flocr-cnnee Taicxc npnBOA"T k pa3pyuJCHUK> 
noraiiwori KOnoHHw. 

H3u6onee 6mi3»ca k npeA^^raeMoii kohct- 
pyKUt^ CKBDJKUHbi. BK/iK)Ha»omafl 3KCnnyaTa- 
4UOHH/0 KO/iOMHy. cnyu;eHHyK> AO kpobau 
npOAyKTM8Horoo6beKTa.pacuinpeMHwviCTBon 
ckb3>kvimu b MHTepBanc 3anerann« npoAY*- 
TiiBMoro o6bCKTa. noTafiHyic nep<J>opwpoB3H- 
nyio KOAOHHy oocaAHbix Tpy6. ycTanonneHhyio 
npOTnonHTepBa/ia 33nerannfl npoAyKTMBHoro 
o6bCKT3. npu 3tom j\n# npeAynpe^ACHUfl pa3- 
pyiueMMa nnacTa K.onbuCBoe fipocTpancrBO 3a 
noTa&HOM ko/iomhom Ha6uB3K>T rpaaHvmo- 

neCM3HblM ^HlAbTpOM. l/l30eCTM3B KOHCTpyK- 
UMfl CK93)K11MU 06/13A3eT CneAyK)UU1MH 
HCAOCT3TK3MM". OUCOK3 TpyAOCMKOCTb pa60T 

no C03A3HV1K) rpaBuviHO-nec^anoro c^nnbTpa: 
no Mepe 3Kcn/iyaTauwn rpaenfmo necMatibitf 

<t>W/lbTp 336HB3CTCW M npOAYK™BHOCf b CKB3* 

xviMbi yMenbixineTCfl: Ma/iwCi A^aMeip normi- 
hovi KO/lOHHbi onpeA^nPCT h 11 3 k y K) 
npoAyKTMBMOCTb CKBaxMHw n 3aTp V AM»eT ee 
o6cnyxuBaHwe 11 3KcnnyaTnun»0- 

Uenbvt3o6peTeHiia - yMCMbiuoMue tp/ao- 
eMKOCTM paGoTnyBennMOMne npnioooA"ieat»" 

MOCT^I CKB3>KMHbl. 



yK333H H3P uenb AOCTuracTcn tgm. mto b 
KOHCTpyKqun CKBa>KMMbi, BKiiKvaiomctf 3^c- 
nnyaTaunoHHyio ko/iomhy. cnymenHyK) AO 
KpoB/in npoAyKTUBMoro o6beKTa. pacuJupeH- 
5 hum cTBOn CKoaxiiHbi b uHTCpoane 33/ieraHnq 
npoAYKTHBHoro o6beKTa. nep1>opvipoBaHHyK) 
KO/iOHny, ycTaHOB/iCHHyK) nponiB MHTepaana 
3aneraHHfl npOAyKTMBHoro o6beKTa. nep^opn- 

P0B3HH3R K0/10HH3 06C3AHWX Tpy6 owno/iHCHa 

10 M3 MeTan/ia c naM«Tb»o. BOCCTaHaBnnB3K)iueO 
nepBOHananbHyK) <t>opMy nocne cnyCKa ee b 
uHTepB3/i KpenneHMfl» npMMeM H3py>KHbiM aw- 

aMeTp nep<t>0pMP0B3HH0M KO/lOHHbi 06C3AHblX 

Tpy6 nepBOHananbHOM qnnnHApi^eCKOM <J)Op- 
15 mw paoenflMaMeTpyCTBonacKBajKMHW.aBMyT- 
peHHMM AMaMeTp 6onbiue BHyipeHHero 
AH3MeTpa 3KcnnyaTaun0HH0wi ko/iohhw. 

npuHqun AewcTsun Meianna c naM«Tb»o 
3aKnK)MaeTcn b cneAytomeM. 
20 l/l3BecTHO. hto MMe»OTC» MeTannwMecKwe 
cnnasw. y kotopwx Heynpyrwe Ae^opMauuw 

nO/lHGCTbK) BOCCTaHaBnMB3»9TCfl npM CHflTMH 

narpy3KH nnn Harpeaa. T.e. Meiann. "BcnoMu- 
na« - . npno6peTaeT npc>KHiOK) ^opMy. 3to jib- 
25 nenwe. oOnapyxeHHoe bo Mnorux mmctwx 
Meiannax, cnnasax m MeiannnHecKnx KOMno- 
3viunfix. Ha3WBaeTca 3<M>exTOM naM^TH *t>op- 

Mbl. 

Ha 4>ur. 1 npeACTaBnena cxcMarnHecKvi 
30 npeAiaraeMaa komctpykuwji 3a6on CKBaxunw: 
Ha 4>wr. 2 - cencHne A-A na <J>nr. 1 : Ha <t>nr. 3 - 
ACl>opMnpoBaHHa» nepeA cnycxoM b CKBa^KM* 
ny noraviHafl Kononna: na ^ur. 4 - ceMeHue B-B 
Ha <t>nr. 3 (HauGonbUJn* A^aMeip nonepeMnoro 
35 ceMennfl Ae1>opMwpoBaHHOi?i Konom-bi MC»«b* 
uie BHyTpeMnero A M ^ M ^Tpa 3KcnnyaT3UviOH- 

HOl?l KOnOHHbl). 

KoHCTpyxuviq 3a6o» CKBaacwHbi BK/iK)MaeT 
3iccnnyaT3UWOHHyK)KOnoHHy 1. paciuwpOHHbivi 
AO ctbo/1 2 CKBaxuHu a MHTepBanc 3aneraHMP 
npoAyKTMBHoro o6beKT3 4 w nep4)OpnpoB3H- 
HyK> xonoHHy 3 o6caAHbix Tpy6. 

nocne 6ypeMH9 CKaaxuHw ao xponnn npo- 
AyKTiiBHoro o6beKTa 4 cnyCKa»OT 3Kcn/iyaTa- 
45 uiiOHMyK) KonoMHy 1 u hcmch TMpyK)' ee. 
flanee ocyuiecTBnfltor 6ypemic npOAyxTMBMO- 
ro o6bCKTa 4 ao/iotom. A^aMerp KOtoporo 
Menbiue BMyTpcHMero Auar.icipa 3K.cnnyara- 
unOHHOti Konoiuibi 1. nocno ncro pacuiwpnK)T 
50 ero pa3ABux»ibiMii pactunpnTO/iwMU. Bwnon- 
hwk)t pa6orw no n3Mepciniio ^nKTMMCCKoro 
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Auar-ieTpa ctdoab ckrhxuhw, Co6upaK>T nep- 
<J>OpnpooaHMyK) cOca/inyK) KonoHny 3 ipy6 U3 
MCTanna c naMPTbK) unnunApuHeCKOM <J>opMW 
c Hapy*HbiM A^aMeTpoM, psgmum AwaMeTpy 
paciuiipenHoro cioo/ia ckbswumw. (lepeA cny- 
ckom q CKoa>Knny nep<t>opupoB3HHOrt xo/iOHHe 
3 npiiflniOT <t>opMy c nonepeMHWMvi p33Mep3- 
mil o6ecneMHB3K)auiMn cooGoAHbm cnycx ee 
g iiHTcpoan 33/ieraHus npoAyKTwoHoro o6t>eK- 
T3 4. C ncMOiubio D/ieKTpoHarpeoaTenji n/iw 
ApyniM nyTGM ocyiuecTo/iflK)T Harpee CTepxH* 
c naMiiTbio ao pacneTHOii TeMnepaiypu. flpn 

3TOM CiepXOMb C naMBTbK) 80CCT3HaBnWB3CT 

cbok) nepBOHaManbiiyio cJiopMy. 

fl p ti m e p. Bypemie noA 9KcnjiyaTaunOM- 
HyK) KonoHHy AO rny6nHW 2000 m ocymeCTB/iniOT 
,40/iotom 0 215.9 mm. Ha yxa33HHyK> rny6nHy ' 
cnycKatcr 3^cnnyar3uviOHHyK) xonOHHy i*3 
Tpy6 0 168 mm c ToniqiiHOM 10 mm m ueMen- 
TtipyiOT. 3a/ieraK>uiuii M:ixce npoAy*™BHbiwi 
o6lckt pa3Gypnea»OT aoaotom 0 145 mm ao 
npocKTHOd rny6uMbi 2020 m. 33tgm ctbo/i 

CKB3JKHHM paCUJHp51K5T P33ABHXHWMH p3C" 

ujtipiiTcnftMu ao A l1 3MeTpa 0 250 mm. 143 
Meranna c poms i brO n3roT3Bnwea>OT nep<t>opu- 
pOBaHHyK) KonOMny A"""Ort L=22 m m p33Me- 
P3MU di-148 mm. d2=250 mm. KonoHHy 
AC^opMMpyiOT. npiuao nonepeMHOMy npo<J>- 
•1/iK) otM »*3 4>v»r. 1 c nau6o/ibUJHM AwaMeTpoM 
noncpeMMoroccMe»Hiq d3-140MM. MTO06ecne- 
MttoaeT Konbuenon 333op. paetfuA 4 mm. c 

DHyTpeMMUM A«aMGTpOM 3KCn/iy3T3UMOHHOW 

ko/iohhiii 148 mm it. cneAOB3Te/ibHo. cbo6oa- 

MyiO TpOHCnOpTtipOBKy nOraUHOn KO/lOHHbl B 

MMTepRa/i 33/ieraMnq npoAy^TMBMoro o6bexT3. 
CnyCK3K)T Ae<t>opMwpoR3HnyK) KononHy M3 
r:a6cne c c*BO*ii"y ao ynopa c ec aa6oeM. 
BKnK)Ma»OT cudCMy r>.ieKTpcnaf pena. riocne 
BbiAep^Kn b rcMCMne onpeAencMHoro BpeMe- 

MM nOTat1H3» K0/1OHH3 BOCCTaH3B/lUB3eT CBOK) 

nepB0H3H3nbHyK) uii/HiHAPtweCKyK) 4>OpMy c 
n3py*MbiM a^aMCTpoM 250 mm. 

3K0MOMHHeCK3fl 3M>CKTHBHOCTb OT DH6A a 

pernio npennaracMuro TC/MiiM^CKOro peiue- 



HMfl onpeAen«eTcn AOno/iMwrc/ibHWM AeomoM 
CKB3)KMHbr. Flo (J)opMyne /l»onion /teftuT ckr3- 
)KHHbi Q o6p3THO nponopunOH3ne>* M3Ty- 
panbHOMy /ior3pu<t>My othoujchwi^ p3A^yca 
5 KOHTypa hmtshmh (Rk) m paA^yca ck bs>khh w 
(r c ). H3 OCHOB3HMM Mero npoM3BOAWTenbMocTb 
CKB3XCMHW c yBenwMeHHWM pa/i"ycoM r ct npu 
npoMMX paBHbix ycnOBHax onpeAenaeTC* bw- 
pajKeMweM 

10 

In — 

Q,=Q— RT . 

In — 
■ei 

15 

npuHMMan R«=200 m. r c -0.145 m. nonyM3- 

k>tQi»0.08Q. 

Tskmm o6pa30M. AOCTHraeTca yaenviMeHne 

npOM3BOAHTe/1bHOCTM 33 CMCT pC3nU33UWH 

npeAnsrseMoro TexHnMccKoro pemeMnq. 

O o p m y n 3 M3o6peTeHM« 

KoHCTpyxunfl 336o» CKBa>KHHbi. bk/i>om3»o- 
25 man 3KCnnyaT3UMOHHy»o KO/iOMHy. cnyiueH- 
nyto AO KpOB/i^r npoAyxTHBHOro o6bexT3. 
pacujMpeMHu^ ctbo/i cKBaxuMw b MHTepBa/ie 
33/ieranua npOAyxTMBHoro o6teKT3. ncptJ)Opvi- 

pOB3HMyK> KOflOHHy o6C3AHWX Tpy6. yCT3HOB- 

zieHHyio npoTMB MHrepeana 33/icraHuq 

npOAyXTMBHOrO 06beKT3. OT/lM3K)U|a»- 

c » TeM. mtj, c ue/ibK) yMeHbojeHMj* rpyAoeM- 
koctm pa6oT nyBennMeMMR npcnuaoAWTe/ibHO- 

CTM CKB3)KMMbl. nep4>0pMP0BaMH3H KO/10HM3 

o6c3ahwx Tpy6 BbinonHena n3 Meisnna c na- 

MftTbK). B0CCTaM3B/lMBaK)U4ei4 nepBOH3M3nb- 

Hy K) 4>opMy tiaciie cnycKa b nHtepBa/i 
Kpen/ieHMn, npuneM Hapy^Hwi4 Ans^eTp nep- 
<t>opnpoB3MMOi?i ko/iohhw o6c3AMbix Tpy6 nep- 

4 B0H3Ma/1bH0M UH/lUHAP^MeCKOM <|>OpMbl p3BCH 

AnaMeipy CTBona CKB3)«MHbi. 3 BHyTpeHHM^ 
AnaMeip 6o/ibiue BMyTpCHMcro A"3MeTpa skc- 

nny3T3UMOHH0M KO/lOHHbl. 
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[1st page] 

(21) 4691069/03 

(22) May 12, 1989 

(46) April 30, 1992, Bulletin No. 16 

(71) Turkmen State Scientific-Research 
and Planning Institute of the Oil Industry, 
TurkmenNIPIneft 

(72) R A. Allakhverdiev and R. T. 
Eganyants 

(53) 622.245.42 (088.8) 
(56) Technology for Designing 
Construction of an Open Well 
Bottomhole, RD-39-2- 13 19-85. 

M: Minnefteprom, Moscow 1985, p. 4, 
Fig. 6. 

Technique and Technology for 
Well Injection in Unstable Reservoirs 
M.: Nedra, Moscow 1979, pp. 2-5. 
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[1st page] 

(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string 1 is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after 
which it is reamed with underreamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made from memory metal 
(abstract continued on 2nd page] 



[under columns 1 and 2, 1st page] 
[see Russian original for figure] 



dwell 
Fig. 1 



[vertically along right margin] 
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[Abstract, 2nd page, 2nd column] 



and of cylindrical shape, with outer 
diameter equal to the diameter of the 
reamed wellbore and inner diameter 
greater than the inner diameter of the flow 
string. Before it is lowered downhole, 



perforated casing 3 is given a shape with 
transverse dimensions allowing it to be 
lowered unhindered to the interval 
where producing formation 4 occurs. At 
this interval, perforated casing 3 is 
heated to restore its shape. 4 drawings. 
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The invention relates to oil and gas production and may be used in well construction. 

A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the wellbore, and the latter is less than the inner diameter of the flow string. 

However, in that bottomhole construction, the inner diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which results in low well 
productivity and makes it difficult to service and operate. 

When annular clearance is present, the pressure on the wall of the well decreases 
during its operation, and over time the wellbore zone of the well caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid caving of the formation, the flush string — borehole annular 
space is packed with a gravel — sand filter. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel — sand filter; as 
operations proceed, the gravel — sand filter gets clogged and well productivity decreases; the 
small diameter of the flush string results in low well productivity and makes servicing and 
operation difficult. 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 
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The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation, a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
where the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inner diameter is greater than the inner diameter of the flow string. 

The working principle of memory metal is as follows. 

It is known that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal "remembers 55 and 
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and 
metal composites, is called the shape memory effect. 

Fig. 1 shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A — A cross section in Fig. 1 ; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B — B cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the inner diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3. 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after which it is reamed with underreamers. Operations are 
carried out to measure the actual 
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diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allowing it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature. Then the memory metal piece recovers its original shape. 

Example. Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 215.9 mm bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 145 mm bit to the planned depth of 2020 m, then the wellbore is reamed 
with underreamers up to a diameter of 0 250 mm. A perforated string is made up using 
memory metal, length L = 22 m and dimensions di = 148 mm, d2 = 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown in Fig. 4, with largest 
diameter of the transverse cross section d3 = 140 mm, which provides annular clearance equal 
to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs. The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers 
its original cylindrical shape with outer diameter 250 mm. 

The savings from adoption of the proposed design 
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is determined by the additional well production rate. According to the Dupuis formula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boundary radius (Rfc) to the well radius (r w ), based on which the well 
productivity, with an increase in the radius r w i and ail other conditions being equal, is 
determined by the expression 



[sic- one of the r w j 's should be r w ] 



Assuming Rb = 200 m, r w = 0. 145 m, we obtain Qi = 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 

Claim 



A well bottomhole construction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval where the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs, 
distinguished by the fact that, with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the original shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 
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